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cardiomyocyte hypertrophy is unknown. Previous study demon-
strated that peroxisomal proliferator-activated receptor (PPAR)-α
ligand (fenoﬁbrate) prevents ET-1-induced cardiomyocyte hyper-
trophy. Though EPA is a ligand of PPAR-α, there was no study linking
relationship between EPA and PPAR-α in the ﬁeld of cardiomyocyte
hypertrophy. The present study investigated whether ET-1-induced
cardiomyocyte hypertrophy could be prevented by EPA pre-treatment
with possible mechanistic insights. At day 4 of culture, neonatal rat
cardiomyocytes were divided into three groups: control, ET-1 (0.1 nM)
treated and EPA-pre-treated (10 μM) ET-1 groups. 2-fold increase in
cardiomyocyte surface area, 1.8-fold increase in total protein synthesis
rate and an enhanced α-actinin expression in cardiomyocyte were
observed after ET-1 administration and these changes were greatly
prevented by EPA pre-treatment. ET-1-induced hypertrophied cardio-
myocytes showed increases in ANP and BNP mRNA expression, which
were also suppressed by EPA pre-treatment. Pre-treatment of EPA could
also attenuate phosphorylated JNK (an important component of MAPK
cascade) and c-Jun (downstream molecules of JNK) in ET-1-induced
hypertrophied cardiomyocytes. PPAR-α expression and PPAR-PPRE
binding activity were suppressed in ET-1 administered cardiomyocyte
and this suppressionwas improvedbyEPA treatment. In conclusion, the
present study showed that ET-1 could induce signiﬁcant cardiomyocyte
hypertrophy with hypertrophic markers upregulation, and that this
remodeling was effectively prevented by EPA-pre-administration
through the upregulation of PPAR-α and the suppression of phosphor-
ylated JNK, and c-Jun.
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Objective: Endothelins are powerful vasoconstrictor peptides that
also play numerous other functions in many different organs.
Endothelin-1 (ET-1) is the most abundant and important of this
family of peptides in blood vessels. ET-1, a potential marker of
endothelial dysfunction has been shown in hypertensive subjects. No
study yet has investigated the circulatory level of ET-1 in a country
from South Asia. The present study assessed circulating levels of ET-1
in subjects with or without hypertension and further examined
their association with clinical and metabolic parameters. Methods
and results: A total of 1802 rural Bangladeshi women with mean age
of 44.16 yearswere studiedusing a cross-sectional survey. Theprevalence
of hypertension was 31.78%. Endothelin-1 levels were signiﬁcantly
higher in hypertensive than in non-hypertensive subjects (hypertensive
vs non-hypertensive: 4.16 ± 0.32 vs. 3.00 ± 0.08 pg/ml, p b 0.001). After
adjusting for age, ET-1 had signiﬁcant positive associations with diastolic
blood pressure (DBP) (β=0.039, p = 0.013) and systolic blood pressure
(SBP) (β=0.020, p = 0.006). Unlike blood pressures, other variables
including insulin, fasting blood glucose, triglycerides, high-density
lipoprotein cholesterol, body mass index, waist circumference and
vascular endothelial growth factor were not associated with ET-1.
Stepwise multiple regression analysis, after adjusting for age and all
other potential variables revealed that SBP and DBP were independent
determinants of ET-1. Conclusions: The correlation of ET-1 needs
further investigations to deﬁne the clinical utility and predictive value
of serumET-1 levels in hypertension for South Asian population. Higher
concentration of ET-1 suggests endothelial dysfunction already in mild
forms of hypertension without further risk factors or cardiovascular
complications in this apparently healthy population.
doi:10.1016/j.lfs.2014.01.017
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Patients with ASD have increased pulmonary blood ﬂow and may
cause increase in pulmonary arterial pressure. Endothelin-1 (ET-1)
mainly produced by pulmonary vascular endothelium and increased
plasma ET-1 level has been reported in patients with left-to-right
shunt. ASD is the most common congenital shunting in adult.
However, no study addressed speciﬁcally for ASD and has evaluated
the role of ET-1 in this congenital shunting. Therefore, we aim to
correlate the peripheral ET-1 level with pulmonary arterial pressure in
adult patients with uncorrected ASD. From July 2012–April 2013 we
enrolled 55 ASD patients; mean age 34.5 years-old. Conﬁrmation of
ASD and the measurement for pulmonary arterial pressure (mPAP),
right ventricular systolic pressure (RVSP), and pulmonary ﬂow ratio
(Qp/Qs) were performed using TTE and TEE. These measure-
ments were previously conﬁrmed with right heart cathetherization
and showed positive correlation (r = 0.5; p b 0.0001 and r = 0.8;
p b 0.0001 respectively). Peripheral blood was withdrawn from
brachial vein. Forty (72%) patients have left-to-right and 28% with
right-to-left shunting. Mean mPAP was 40.1 ± 14.9 mm Hg; mean
circulating ET-1 was 5.6 ± 2.1 pg/dl. Unexpectedly, the correlation
between circulating level of ET-1 andmPAPwas signiﬁcantly inversed
(r = -0.452;p b 0.01), and with RVSP was also signiﬁcantly negative
(r = -0.405;p b 0.01). Accordingly, the reduced circulating ET-1 level
might be explained by the decrease in Qp/Qs (r = 0.310;p b 0.05).
However, no differences of ET-1 were found between LtoR vs
RtoL shunts (5.7 ± 0.36vs.5.3 ± 0.52 pg/dl; NS). As a conclusion, we
observed inversed relationship between circulating ET-1 and
mPAP that might partially be explained by the decreased in pulmonary
ﬂow. Further study to elucidate whether pulmonary derived ET-1 may
play more roles in this disease is needed.
doi:10.1016/j.lfs.2014.01.018
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Background: Increased pulmonary blood ﬂow (PBF) and shear stress
may provoke irreversible vascular remodeling. Visualization of the
micro-vasculature and the measurement of PBF velocity would provide
insights regarding the correlation between high PBF and vascular
remodeling. In this study, we aimed to establish a method for utilizing
synchrotron radiation pulmonary micro-angiography (SRPA) and
measure the PBF velocity in a high PBF rat model. Method: SRPA was
performed at the Photon Factory of the High Energy Accelerator
Research Organization (Tsukuba, Japan). Synchrotron radiation was
converted to monochromatic X-rays by 13° reﬂection on a silicon
crystal. High-sensitivity HARP (High-gain Avalanche Rushing Amor-
phous Photoconductor) detector camera with a ﬁber-optic plate
provided by the NHK Science and Technology Research Laboratories
and Hamamatsu Photonicswas used as an image receiver. As a high PBF
rat model, a ﬁstula between the abdominal aorta and IVC was created.
After 8 weeks, SRPAwas performed by transvenous infusion of contrast
medium. The dynamic changes of density at the pulmonary artery (PA)
were measured by a density measurement software (Gray-val; Library
Inc.Japan). The PBF velocity was calculated by the transit time of
contrast medium in PA. Result: The high spatial and density resolution
was achieved by SRPA. The minimum identiﬁed vascular diameter was
100 μm. The velocity of PA ﬂow in high PBF rats was signiﬁcantly
increased compared with control (2.3 ± 8.5 vs. 46.1 ± 4.3 mm/s).
Conclusion: These results demonstrate the effectiveness of SRPA for
visualizing the ﬂow distribution in micro-vasculature and measure PBF
velocity in a high PBF rat model. This newly developed technology may
help investigate themechanism of vascular remodeling associated with
high PBF and shear stress.
doi:10.1016/j.lfs.2014.01.019
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Despite the beneﬁcial roles, endotracheal suctioning is known to
accelerate lung injury during mechanical ventilation. More recently,
a growing body of evidence demonstrates discretely the difference of
open endotracheal suctioning (OES) and closed endotracheal suc-
tioning (CES) on the respiratory and hemodynamic parameters in acute
respiratory distress syndrome (ARDS). Endothelin-1 (ET-1), a mediator
of vascular inﬂammation, cell proliferation, and ﬁbrosis in addition to
being a potent vasoconstrictor has been potentially implicated in the
pathogenesis of ARDS. We investigated the effects of repeated OES vs.
CES during mechanical ventilation on circulatory and pulmonary levels
of ET-1 in ARDS. Brieﬂy, 18 Japanese White Rabbits were anesthetized
and intubated with a 3.5-mm endotracheal tube. Normal saline was
instilled into the lung andwashedmildly. After instillation, rabbitswere
ventilated at a deﬁnite setting; OES and CES duration was for 6 h and
performed every 30 min. At circulatory level, either OES or CES did not
alter plasma ET-1 level compared to the ET-1 level in ARDS before the
initiation of endotracheal suctioning (OES 4.7 ± 1.3 CES 4.8 ± 1.5,
p = .839). In contrast, pulmonary ET-1 level was signiﬁcantly higher in
CS group compared to the the OES group after 6 h of repeated
suctioning in lavage-induced ARDS (OES 27.2 ± 2.2 CES 29.7 ± 3.3,
p = .05). This change in pulmonary ET-1 level could maintain a parallel
relation with Pa02 level. The current observation for the ﬁrst time
reported the involvement of vasoactive peptide like ET-1 underlying
the pulmonary changes of closed suctioning during mechanical
ventilation in a lavage induced ARDS model.
doi:10.1016/j.lfs.2014.01.020
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Renal hemodynamics have important effects on blood pressure. Renal
arteries are highly sensitive to endothelin-1 (ET-1)-induced contractions,
which partly depend on NADPH oxidase (Nox)-mediated superoxide
generation. Aging is associated with increased superoxide production,
but whether this affects Nox-mediated vascular reactivity to ET-1 is
unknown. We studied the effect of aging on Nox-mediated contractions
to ET-1 (0.1 nmol/L-100 nmol/L) in isolated rings of renal arteries and
aortas from young and old C57BL6 mice (4 and 24 months of age).
Responses were obtained in the presence and absence of the Nox-
selective inhibitor gp91ds-tat (3 μmol/L) and calculated relative to
KCl (60 mmol/L)-induced contractions. The nitric oxide synthase inhib-
itor l-NAME (300 μmol/L) was used throughout the study to exclude
differential effects of nitric oxide bioavailability between vascular beds.
When compared to the aorta, maximal contractions to ET-1 in renal
arteries were 6-fold greater in young (102 ± 4% vs. 18 ± 4%, P b 0.01)
and 23-fold greater in old animals (92 ± 8% vs. 4 ± 1%, P b 0.01). Aging
did not affect ET-1-induced contractions in renal arteries, which were
inhibited by gp91ds-tat in both young and old animals (2-fold, P b 0.01).
In the aorta of young animals, contractions to ET-1 were equally reduced
by Nox inhibition and by vascular aging (4-fold, P b 0.05). In old aortas,
Nox inhibition had no further effect on responses to ET-1. In conclusion,
aging reduces contractions to ET-1 in the aorta by abolishing the
contribution of Nox. In contrast, the renal artery appears to be resistant
to aging-induced changes of Nox-dependent responses to ET-1. These
ﬁndings indicate a speciﬁc, localized role of Nox in functional vascular
aging that determines ET-1-dependent regulation of arterial tone.
doi:10.1016/j.lfs.2014.01.021
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